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Tu(x, $t$ ) $= \frac{1}{2\delta}P\int_{-\infty}^{\infty}\coth[\frac{\pi(y-x)}{2\delta}]u(y, t)dy$ . (l.lb)
$u=u(x, t)$ T \mbox{\boldmath $\delta$}
(1.1)
(1.1)
$u= \rho\frac{1+\frac{V-i\kappa}{V+i\kappa}e^{-\kappa(\xi-i\delta)}}{1+e^{-\kappa(\xi-i\delta)}}$ $|u|^{2}= \rho^{2}-\frac{\kappa\sin(\kappa\delta)}{\cosh(\kappa\xi)+\cos(\kappa\delta)}$ . (1.2)
$\xi=x-Vt$ -x0 V 2 $V^{2}+2\rho^{2}V+\kappa^{2}=2\rho^{2}\kappa\cot(\kappa\delta)$
(1.1) [2]
(Tail)









$i \phi_{x}-\frac{\mu}{2}\phi+\rho\psi^{+}=-\epsilon v\psi^{+}$ (2.1a)
$\psi^{+}-\lambda\psi^{-}+\rho\phi=-\epsilon v^{*}\phi$. (2.1b)
$\psi^{\pm}(x)=\psi(x\mp i\delta)_{\text{ }}$ Jost $\phi\sim e^{\pm:kx/\mathit{2}}$ , $\psi\sim e^{\pm:kx/\mathit{2}}$




\kappa c $\kappa_{c}$ tan(\kappa c\mbox{\boldmath $\delta$}/2)=\rho 2 ,




(2.1) G $\alpha$ \beta
$- \frac{1}{2}\{k+\mu(i\kappa)\}\alpha(k)+\rho e^{k\delta/2}\beta(k)=-\frac{\epsilon}{4\pi}\int_{-\infty}^{\infty}K(k, k’)e^{k’\delta/2}\beta(k’)dk’$ (2.4a)
$\rho\alpha(k)+\{e^{k\delta/2}-\lambda(i\kappa)e^{-k\delta/\mathit{2}}\}\beta(k)=-\frac{\epsilon}{4\pi}\int_{-\infty}^{\infty}K^{*}(k’, k)\alpha(k’)dk’$ (2.4b)
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$K(k, k’)= \int_{-\infty}^{\infty}v(x)e^{-i(k-k’)x/2}dx$ (2.4c)






$B(k)= \frac{\epsilon}{8\pi}\{k+\mu(i\kappa)\}\int_{-\infty}^{\infty}\frac{K^{*}(k’,k)}{D(k,\kappa)},A(k’)dk’+\frac{\epsilon\rho}{4\pi}\int_{-\infty}^{\infty}\frac{K(k,k’)}{D(k,\kappa)},B(k’)dk’$ . (2.6b)
(2.6) $D(k’, \kappa)$ $k’=\pm i\kappa$




$\mu(k)=\mu(-k)_{\text{ }}\lambda(k)=\lambda(-k)$ $D(\pm i\kappa, \kappa)=0$
(2.6) $\kappaarrow 0$
$\int_{-\infty}^{\infty}\frac{K^{*}(k’,k)}{D(k,\kappa)},A(k’)dk’$
$= \int_{-\infty}^{\infty}\frac{1}{k^{J^{2}}+\kappa^{2}}[\frac{k^{\prime 2}+\kappa^{2}}{D(k,\kappa)},K^{*}(k’, k)A(k’)-\{C_{R}(\kappa)k’+C_{I}(\kappa)\kappa\}K^{*}(0, k)A(0)\rceil dk’$
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$+\pi C_{I}(\kappa)K^{*}(0, k)A(0)$ (2.9a)
$C_{R}( \kappa)=\frac{1}{D_{k}(i\kappa,\kappa)}+\frac{1}{D_{k}(-i\kappa,\kappa)}$ (2.9b)
$C_{I}( \kappa)=i[\frac{1}{D_{k}(i\kappa,\kappa)}-\frac{1}{D_{k}(-i\kappa,\kappa)}]$ . (2.9c)
(2.9) (2.6) A $B$
:
$A(k)= \frac{\epsilon}{4}C_{I}(\kappa)[\rho K^{*}(0, k)A(0)-\{1-\lambda(i\kappa)e^{-k\delta}\}K(k, 0)B(0)]$
$+ \frac{\epsilon\rho}{4\pi}[\int_{-\infty}^{\infty}\frac{1}{k^{\prime 2}+\kappa^{\mathit{2}}}\{\frac{k^{\prime 2}+\kappa^{2}}{D(k,\kappa)},K^{*}(k’, k)A(k’)-(C_{R}(\kappa)k’+C_{I}(\kappa)\kappa)K^{*}(0, k)A(0)\}dk’]$
$- \frac{\epsilon}{4\pi}\{1-\lambda(i\kappa)e^{-k\delta}.\}[\int_{-\infty}^{\infty}\frac{1}{k^{\prime^{2}}+\kappa^{2}}\{$ $\frac{k^{\prime \mathit{2}}+\kappa^{\mathit{2}}}{D(k,\kappa)},K(k, k’)B(k’)$
$-(C_{R}(\kappa)k’+C_{I}(\kappa)\kappa)K(k, 0)B(0)\}dk’]$ (2.10a)




$+ \frac{\epsilon\rho}{4\pi}[\int_{-\infty}^{\infty}\frac{1}{k^{\prime 2}+\kappa^{2}}\{\frac{k^{\prime 2}+\kappa^{2}}{D(k,\kappa)},K(k,k’)B(k’)-(C_{R}(\kappa)k’+C_{I}(\kappa)\kappa)K(k,0)B(0) (\} \mathrm{J}_{b)}$
.
III.
(2.10) $A_{\text{ }}$ B \kappa \epsilon
$A(k)=A_{0}(k)+\epsilon A_{1}(k)+\cdots$ (3.1a)
$B(k)=B_{0}(k)+\epsilon B_{1}(k)+\cdots$ (3.1b)
$\kappa=\epsilon\kappa_{1}+\epsilon^{2}\kappa_{\mathit{2}}+\cdots$ . . $(3.1c)$
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(3.1) (2.10) $\epsilon^{0}$
$A_{0}(k)=- \frac{1}{2\kappa_{1}\lambda_{0}\delta(1-(\delta\mu_{0}/2))}[\rho K^{*}(0, k)A_{0}(0)-(1-\lambda_{0}e^{-k\delta})K(k, 0)B_{0}(0)]$ (3.2a)






$z \equiv 2\kappa_{1}\lambda_{0}\delta(1-\frac{1}{2}\delta\mu 0)$ . (3.3c)
(3.3) $A_{0}(0)_{\text{ }}B_{0}(0)$












$A_{0}(k)=- \frac{1}{z}[\rho K^{*}(0, k)+\rho\frac{1-\lambda_{0}e^{-k\delta}}{1-\lambda_{0}}K(k, 0)]A_{0}(0)$ (3.10a)
$B_{0}(k)=- \frac{1}{z}[\rho K(k,0)-\frac{1}{2\rho}(1-\lambda_{0})(k+\mu 0)K^{*}(0, k)]B_{0}(0)$ . (3.10b)
$(3.3)_{\text{ }}$ (3.5) (3.10) $\kappa\sim\epsilon\kappa_{1}$





$\text{ }\epsilon=0.2_{\text{ }}k_{1}=\kappa_{+}=0.2_{\text{ }}k_{\mathit{2}}=\kappa_{-}=0.746_{\text{ }}v_{1}=V_{+}=0.655_{\text{ }}v_{\mathit{2}}=V_{-}=-1.66$
$\text{ }$ x10=x20=0
\mbox{\boldmath $\delta$}\rightarrow 0 $\deltaarrow\infty$
[3]
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